INTRODUCTION
conducting case-control studies using structured measurements. 6 In South Korea, on the other hand, the first psychological autopsy study was conducted by the Korea Association for Suicide Prevention in 2009, in cooperation with the Mental Health Promotion Center and the National Police Agency. 6 This study utilized a psychological autopsy measurement developed by Michael Phillips 7 after translating it into Korean and interviewed seven cases of suicide victims. 8 The Lifeline Korea carried out a second psychological autopsy study by developing a psychological autopsy measurement based on the Weisman's psychological autopsy guideline 9 and materials from US Department Defense. 10 As a result, ten psychological autopsy interviews were completed. 11 However, it is difficult to make significant implications using the results of these studies since both studies involved a limited number of cases. Sea et al. 12 conducted another psychological autopsy study between 2009 and 2011 and addressed this problem by completing 56 psychological autopsy interviews. This study compared a suicide group with a control group and found similar results shown in the previous studies that the suicide group showed significantly more mental illnesses and stress, and had an experience of suicide and self-harm attempts compared to the control group. 1, 2 The fourth psychological autopsy study was conducted in collaboration between Seoul Suicide Prevention Center and community mentor health centers by utilizing the measurement developed by the Korea Association for Suicide Prevention. 13 This measurement was developed by considering a purpose of use and characteristics of each region in South Korea. And later on, Korea Psychological Autopsy Centre attempted to develop a standardized psychological autopsy measurement to clarify the causes of suicide more concisely. As a result, the Korean psychology autopsy checklist 2.0 (K-PAC 2.0) was developed in 2014 by reviewing other psychological autopsy measurements used in Korea and other countries.
14 However, the K-PAC 2.0 is only applicable to adult decedents who are over 19 years old and each case should have been confirmed their suicidal death through a police investigation. 15 Therefore, this measurement cannot be used to conduct a psychological autopsy for children and adolescents.
Nevertheless, a youth suicide rate in South Korea was 3.5 per 100,000 in 2002, which was increased to 6.5 in 2009 and decreased to 4.5 per 100,000 in 2014. 16 And the percentages of juvenile deaths due to suicide increased from 18.8% in 2005 to 24.7% in 2014, leading the suicide as a first or second major cause of juvenile death every year. 17 Despite these phenomena, only one adolescent suicide case was involved in the previous psychological autopsy study in South Korea. 6 However, the study has a significant limitation as the adolescent psychological autopsy was conducted by using the measurement developed specifically for adults. Therefore, it is very likely that the study could not grasp important characteristics of youth such as school life and relationships with friends. In order to overcome this drawback, a development of psychological autopsy measurement for children and adolescents is necessary. Thus, the purpose of this study was to develop the Korea Psychological Autopsy Checklist for children and adolescents (K-PAC-A) and provide a standard guideline for the use of the K-PAC-A, thereby providing useful evidence which can contribute to a development of the national suicide prevention policy for Korean children and adolescents.
METHODS
A number of steps were undertaken in the development of the K-PAC-A as shown in Table 1 . As a prior development work, seven studies were selected for a literature review of children and adolescent psychological autopsy study. And a general consultation for the adolescent psychology autopsy was sought by having a meeting with an American expert in the field of the adolescent psychological autopsy and by attending a K-PAC 2.0 workshop. In the next step, some domains and items which can be applied to adolescent suicide victims were extracted from the K-PAC 2.0 and some domains were developed by considering findings from previous studies and specific characteristics of Korean youths. After formulating a first draft of the K-PAC-A, one of the researchers received training by attending a psychological autopsy training program, organized by American Association of Suicidology (AAS). Therefore, a further modification has been done by reviewing the AAS measurement and feedbacks were obtained from some experts in the field of the psychological autopsy and suicide. After that, psychological autopsy interviews for 5 cases of adolescent suicide victims were conducted for a pilot study. At last, any problems or opinions raised during the pilot study were taken into account and a final questionnaire was developed.
Prior development work-literature review of adolescent psychological autopsy
In South Korea, only one adolescent psychological autopsy interview was carried out by using an adult psychological autopsy measurement. 6 Therefore, child and adolescent psychological autopsy studies performed in other countries were reviewed. The previous studies were searched by using keywords such as 'psychological autopsy' , 'adolescent' , 'children' , and 'suicide' . Among those, seven papers were selected based on a general description of the psychological autopsy studies and a validity of the results.
Consultation on adolescent's psychological autopsy in general
During the early stage of developing the psychological autopsy checklist for adolescents, an American expert who had an experience of developing and conducting adolescent psychological autopsy studies visited South Korea and gave advice on the development of adolescent psychological autopsy measurement. The researchers also participated in a psychological autopsy workshop held by the Korea Psychological Autopsy Center and received a consultation from experts in the field of the psychological autopsy and suicide in South Korea.
Domains classification and item generalization
The researchers reviewed the K-PAC 2.0 which was developed mainly for adults. Researchers carefully reviewed each domain and question in the K-PAC 2.0 and adopted some domains and items if it is suitable for adolescents and meets the characteristics of Korean youths. In addition, considering the findings and measurements used in the previous studies, some new domains and questions were developed.
Consultation on the first draft of K-PAC-A
A child and adolescent psychiatrist involved in this study attended a Psychological Autopsy Certification Training Program operated by AAS and learned the useful technics and accumulated know-how for a standardized adolescent psychological autopsy study. Moreover, four psychiatrists and one psychologist reviewed the first draft of K-PAC-A and provided feedback. The final draft of the K-PAC-A was developed by taking account of the AAS measurement, information received from the training and feedbacks from the experts.
Pilot study
The pilot study was approved by Eulji hospital Institutional Review Board (2015-07-013-001) and carried out in collaboration with Eulji hospital and Suicide and School Mental Health Institute, Hallym University. Researchers advertised this study to Korea Psychological Autopsy Center, Mental Health Center and Ministry of Education in order to recruit participants. Parents of youth decedents were contacted via telephone and interview places and schedules were discussed. The interviews were taken place at either a participant's home, community mental health centers, or clinic rooms in the mental health department of hospitals. One main interviewer and one interview assistant were involved in the interview and the interview usually took 3 hours in average. After two weeks from the interview, follow up calls were made to each participant.
Final questionnaire
Interviewers reported any concerns occurred during the interview and suggested improvements. After the problem analysis, a final questionnaire was developed through further modifications.
RESULTS
Results from the literature review of adolescent psychological autopsy studies (Table 2) Selected studies were conducted in a number of countries including three regions in the USA; Kentucky, 18 Pittsburg, 19 and Utah, 20, 21 four regions in the UK; Northamptonshire, Berkshire, Buckinghamshire and Oxfordshire, 22 Quebec in Canada, 23 and Flandre in Belgium. 24 Overall, the previous studies revealed several risk factors associated with youth suicide ( Table 2) . First of all, it was found that many adolescent suicide victims suffered from mental illnesses such as affective disorders, drug and alcohol abuse disorders and personality disorders, [18] [19] [20] [21] [22] [23] [24] but avoided Table 1 . Steps undertaken in the development of the K-PAC-A
Step 1 Prior development work Literature review
Step 2 Consultation for adolescent's psychological autopsy in general K-PAC 2.0 workshop Psychological autopsy experts from the USA
Step 3 Domain classification and item generalization Adopt some domains from the K-PAC 2.0 Develop new domains by considering findings from previous studies and adolescents' characteristics
Step 4 Consultation about a pilot questionnaire Received feedbacks from some experts Participated a psychological autopsy classification training program in the USA
Step 5 Pilot study Interviewed 5 parents of adolescent suicide victims
Step 6 20, 21, 24 The second characteristic of deceased adolescents is that they had an experience of suicidal ideation and suicide attempts before completing the suicide. 18, [21] [22] [23] [24] Ribeiro and Joiner 25 suggested that repetitive suicide attempts increase the risk of suicide by enhancing tolerance to pain and reducing the fear of death. And a high level of aggression and impulsivity were shown in deceased adolescents. [21] [22] [23] They used to have anti-social behaviors such as criminal behaviors and juvenile delinquency. 18, 20, 21, 24 Based on this finding, it was assumed that some adolescent suicide victims who had the high level of aggression and impulsivity might commit suicide impulsively without any pre-planning of suicide. In addition to this, family-based and school-based problems were associated with adolescent suicide. The most frequently reported family problems were an experience of abuse and parental divorce 18, [20] [21] [22] while problems with peers, school maladjustment, and expulsion were reported as problems experienced at school. 20, 22, 24 
Result of the domain classification and item generalization
The researchers reviewed the K-PAC 2.0 and adopted some domains and items which meet the characteristics of children and adolescents. Among the adopted questions, further modifications were made by considering a number of vulnerable factors to youths. For instance, a category for a parent of deceased adolescents was subdivided into biological parents and stepparents since a parental divorce or a bereavement might exert a negative effect on psychological and emotional states of their children, thereby increasing the risk of suicide. In addition, questions asking the time of incidences and methods of manifesting self-harm behaviors and warning signs of suicide were subdivided and changed from an open question to a multiple choice question.
In the course of the review, some questions were developed by considering the cultural factors. First of all, some institutions which provide supports and intervention services to Korean youths such as Wee Centers and nationwide Youth Counseling and Welfare Centers were included in a multiple choice question asking if they have been to certain institutions due to their problematic behaviors. Another cultural factor which needs to be considered is a high attainment rate of university-level education in Korea. According to the OECD, the number of Koreans attained at university-level education was higher than the average of OECD nations and the attainment rate among 25-34-year-old Koreans has been increased from 37% in 2000 to 66% in 2012. 26 Along with this, academic stress was the most common stress among Korean adolescents compared to four other types of stresses such as stress related to appearance and parents 27 and several studies pointed out that academic stress is highly associated with suicidal ideation. 28, 29 Therefore, questions asking for academic achievements and academic-related stress were included. In addition, according to a national survey conducted in 2016, 28,000 Korean adolescents reported their experiences of bullying. 30 Although the number of adolescent bully-victims has been dramatically decreased compared to 321,000 victims in 2012, 30 the researchers decided to take account of experiences of bullying and peer relationships of deceased adolescents as previous studies have shown that bullying is highly associated with suicidal ideation and attempts. 31, 32 Lastly, compared to other age groups, the highest number of Korean adolescents was categorized into risk groups of internet addiction and smartphone addiction in 2014, representing 12.5% and 29.2% respectively. 33 And the main reason for using the Internet was found to be blogging or updating a personal homepage and chatting or using messengers, especially among female adolescents. 34 Since this implies a high possibility of leaving notes or memos on their blogs or SNS before committing the suicide, a question asking for any postings on the SNS before committing suicide was added.
Furthermore, to diagnose mental health of deceased adolescents, the K-PAC 2.0 utilized a psychological measurement, Mini International Neuropsychiatric Interview (MINI). 14 However, as the MINI is mainly developed to diagnose the adult' s mental health, major adolescent mental illnesses such as attention deficit hyperactivity disorder (ADHD), conduct disorder (CD) and oppositional defiant disorder (ODD) are omitted and diagnostic criteria for several disorders including Dysthymia are different compared to diagnostic criteria for adolescents, for instance, in terms of a duration of illness. In addition, to the best knowledge of the researchers, MINI for children and Adolescents (mini-KID) has not been translated in Korean yet. For this reason, researchers decided to use Kiddie Schedule for Affective Disorders and SchizophreniaPresent and Lifetime (K-SADS-PL) instead of mini-KID.
And the researchers attempted to take account of a bereaved family's psychological and emotional states as well as their opinions towards the psychological autopsy interview. Therefore, the bereaved family's stage of mourning was assessed and any difficulties or supports they experienced during the interview were asked at the end of the interview. And information about bereaved family counseling and bereaved family meetings was given to them.
Result of the consultation for the pilot questionnaire
Advisory panels and researchers reviewed the psychological autopsy training materials provided by the American Association of Sociology (AAS) and developed the first draft of the K-PAC-A. The major difference between the psychological autopsy measurement developed by the AAS and the K-PAC-A was that the K-PAC-A mainly consists of questions about negative events such as psychiatric history and stress factors, whereas the AAS measurement includes many positive factors such as religious activities, social supports, and hobbies. Therefore, researchers suggested supplementing such positive questions in the K-PAC-A. In addition, the AAS assessed a variety of psychological characteristics of deceased adolescents including aggression, impulsivity, perfectionism and compulsive personality by using a psychological assessment instrument, suggesting that further discussion on the usefulness of such assessment is needed. Through all these processes, a final draft of the K-PAC-A was developed.
Modification and development through the pilot study
A pilot study was carried out using the final draft of the K-PAC-A and participants were recruited in cooperation with related organizations including Korea Psychological Autopsy Center, Korea Suicide Prevention Centers and Community Mental Health Centers. As a result, 5 cases of adolescent suicide victims (three males and two females) were involved in the pilot study and one of the parents of each case participated in the adolescent psychological autopsy interview. The age range of five cases was between 15 and 19 years old (Mean age was 16.8 years old). After completing the psychological autopsy interview of each case, the draft of the K-PAC-A was developed and modified simultaneously by considering the opinions of both interviewers and informants. This paper only focused on the developmental process of the K-PAC-A since more data should be collected to analyse the data. The first case involved in the pilot study suffered from severe stress due to academic achievement failures. Therefore, questions about school grades or achievements and experience of school transition were supplemented. Moreover, the draft of the K-PAC-A revealed a limitation in identifying any significant events or changes happened to deceased adolescents just before committing the suicide. Thus, questions asking such factors were included. In the case of children and adolescents, a financial status of family and a family structure could affect their self-esteem. Therefore, a few financial questions and a family tree were supplemented. Lastly, a timeline was added to help an informant remembering the time of incidences more accurately.
In the case of a second psychological autopsy interview, the interview did not go smoothly as a parent told a whole story about their deceased child at the beginning of the interview when they were asked about possible causes of their child's suicide. The causes of suicide were asked twice at the beginning as well as at the end of the interview by reflecting the opinions of the advisors who wanted to see the changes in parents' insight during the interview. To overcome this problem, the question asking the cause of suicide at the beginning of the interview was removed and only asked at the end of the interview and questioned further if there were any changes in their opinions after the interview. In addition, an interviewer claimed the necessity of including a question about an experience of physical abuse as it could have caused tremendous stress to deceased adolescents. Furthermore, the parent showed a difficulty of remembering critical accidents the deceased adolescent experienced during the development. To enhance their memory, the question was transformed to multiple choice question by giving them examples of post-traumatic stress disorder (PTSD) which were included in the K-SADS-PL. At last, the parent tended to report the approximate time of events instead of remembering an accurate date of the incident, so researchers added a calendar to help interviewers and family members collecting accurate information.
Throughout the second and third interviews, there was a tendency that parents could not recognize or underestimate the psychopathology of their deceased children which makes an interviewer difficult to diagnose suicide victims' mental disorders such as depression and ADHD. To overcome this problem, researchers supplemented a depression scale and the Korean version of the ADHD Rating Scale (ARS).
From a fourth interview onwards, there was no need to add any additional items. The only thing amended after the fourth interview was an order of question according to developmental sequences and an order of psychological assessment to be carried out first by considering a flow of the interview. In general, the characteristics of each deceased adolescent involved in the pilot study were all different, enabling researchers to reflect various characteristics of adolescents in the process of revising and reviewing the K-PAC-A. Therefore, the researchers concluded that the reviewed K-PAC-A could be suitably used for adolescent psychological autopsy studies in South Korea.
Final questionnaire
A final version of the K-PAC-A consists of three domains; a bereaved family (informants), a decedent, and psychological assessment, which is the same structure as the K-PAC 2.0 (Table 3) . However, there are a different number of sub-domains under the domains for decedents and psychological assessments, due to an elimination of non-applicable items and a development of some new sub-domains by considering specific characteristics of Korean youths. For instance, employment, financial status and military services, and marriage relationship have been eliminated within the domain for de-cedent while developmental history and any related histories, life at school and relationship with peers and teachers, and the Internet and game use have been added.
DISCUSSION
A youth suicide can be a more tragic experience for their parents, teachers, and peers as they might feel guilty of not preventing their suicide and more likely to cause a trauma and psychological problems. 35, 36 To prevent the youth suicide more effectively, an adolescent psychological autopsy study should be carried out to identify possible causes and risk factors of youth suicides. Therefore, this study developed the Korean Psychological Autopsy Checklist for Adolescents (K-PAC-A) through several stages involving a literature review and consultations.
The K-PAC-A is a measurement which possibly records both quantitative and qualitative information and it involves two types of questions; one of which is for family members to answer the questions and the other one is for interviewers to assess a bereaved family's stage of mourning and to evaluate the reliability of information since the bereaved family might tend to avoid answering sensitive questions in a negative way. Therefore, reliable information can be obtained from informants. In addition, the K-PAC-A is recommended to be conducted at least six months after the death, allowing an enough period of mourning, as previous studies also contacted the bereaved family at least 3-4 weeks after the death. 19, 20, 21, 24 Consideration of psychological and emotional states of the bereaved family at the beginning of the interview can lead to a formation of rapport between interviewers and informants as it conveys a meaning that the interviewer takes care of a psychological well-being of the bereaved family.
Unlike the previous studies which utilized different measurements, the K-PAC-A was developed by adopting several items from the K-PAC 2.0. Therefore, although results of previous studies cannot be compared directly, a direct comparison of the results from the K-PAC-A and the K-PAC 2.0 is possible. This might give a new insight into the field of suicide research by comparing characteristics of adolescent suicide and adult suicide. Moreover, there are a number of implications for a youth suicide prevention and treatment. For the suicide prevention, an accumulation of official data on causes and risk factors of youth suicide at home or schools will contribute to an establishment of evidence-based policies and action plans for coping strategies of youth suicides. As a consequence, family members, teachers, and counselors can improve their suicide prevention and coping skills and this will reduce the adolescent suicide rates. Regarding the treatment, the results of adolescent psychological autopsy studies will allow a development of schemes for trauma resolution and healthy mourning process for family members, teachers, and friends of deceased adolescents by considering their current mourning stages and psychological or emotional states. Through this, their feeling of guilt and negative thinking can be resolved.
This study has several limitations that have to be considered in a follow-up study. First, there is a barrier in a participant recruitment for a psychological autopsy study as there are a number of laws related to a bereaved family in South Korea, for example, strengthened personal information protection acts, the principle of protection and self-determination of a [18] [19] [20] [21] [22] [23] [24] This can be simply because the actual number of youth suicides is less than adult suicides. Therefore, it is harder to find participants for adolescent psychological autopsy studies. Another possible reason for the low rate of participation is because of a tendency that family members do not want to disclose their children's suicide. 6 The previous studies reported that only 47-83% of bereaved families agreed to take part in the psychological autopsy interview. [18] [19] [20] [21] [22] [23] [24] Such low rate of consent from bereaved families supports this point of view. Therefore, a public advertisement and cooperation with related organizations are required to secure enough cases for the children and adolescent psychological autopsy study.
The K-PAC-A was developed mainly for a bereaved family of youth decedents and an eligibility of participation as an informant is limited to parents, siblings (over 19 years old) and grandparents. Furthermore, the pilot study of the K-PAC-A was conducted to only one of the family members of deceased adolescents. Therefore, it is difficult to confirm the reliability of information and hard to identify biased information. The previous studies obtained additional information from a second and third informant if a parent gives a consent [18] [19] [20] [21] 24 and have shown that information provided by close friends of deceased adolescents were different from family members and tended to be less biased. 18, 20, 21, 24 Therefore, it is necessary to develop another psychological autopsy measurement which is suitable for friends or siblings of deceased adolescents who are under 19 years of age, as reported in the previous study. 25 In addition, considering the characteristics of adolescents who spend most of their time at school, a psychological autopsy checklist for teachers should be developed to identify the characteristics of children and adolescents at school.
A major limitation of this study is that the number of cases involved in the pilot study was small. Therefore, if more number of cases for the K-PAC-A is obtained over time, the validity and reliability of the K-PAC-A should be verified.
Lastly, the K-PAC-A is a measurement which should be used by interviewers who have a number of experiences of carrying out clinical interviews and able to diagnose children's psychopathology. Therefore, clear criteria and a psychological autopsy training program for psychological autopsy interviewers should be developed. If a certificate or a qualification is provided based on the experiences of carrying out a psychological autopsy interview and completing a psychological autopsy training course like the American Suicide Association (ASS), this can be used as a proof of their professionalism and secure a number of skilled psychological autopsy interviewers.
The K-PAC-A is developed by taking several steps from literature reviews to conducting a pilot study. The initiation of adolescent psychological autopsy studies using the K-PAC-A will provide useful evidence for a formation of youth suicide prevention policies and intervention plans in the future. However, a further study is needed to verify the validity and reliability of the K-PAC-A with a large sample size. And the K-PAC-A developed in 2015 should be reviewed and modified once in every three years with consideration of cultural and historical changes.
